Sheep tissue samples were collected in the framework of a neuropathological survey in the small ruminant population in Switzerland in 2004 and 2005 (1). Whole brains of sheep and goats that died on farm for unknown reasons were collected according to a standardized procedure. Brains were cut sagittally into two equal halves. One half was stored at 20°C for the purpose of molecular testing. The other half was fixed in formalin, and representative brain regions were paraffin embedded and processed for histopathology. Brain sections were then HE stained and examined for histopathological lesions indicative of neurologic disease. Those samples with lesions consistent with a viral infection of the brain, i.e., a nonsuppurative inflammatory pattern, were further tested for common viral pathogens associated with encephalitis in sheep and goats (small ruminant lentiviruses, Borna virus, rabies virus). Tissues were archived in the Biobank of the Division of Neurologic Sciences, Vetsuisse Faculty, University of Bern, until further analysis in the current study.
genome (version 3.1) using STAR (version 2.5.0b) (4) . The reads that did not align to the reference genome were quality trimmed using Trimmomatic (version 0.33, option: SLIDINGWINDOW:4:14 MINLEN:127) (5) . The trimmed reads were assembled using SPAdes (version 3.9.0, options:-meta -k 21,33,55,77,99,127) (6) . The resulting assembly was subsequently analyzed using the virus discovery pipeline described by Wüthrich et al. (7) .
Sanger Sequencing
The whole genome length of the virus was Sanger sequenced with primers that were designed on the sequence of BoAstV-CH15. Briefly, RNA was extracted from brain tissue of animal 41669 with TRI reagent (Sigma-Aldrich). Using primers BoAstV 15 2do, BoAstV 15 3do, BoAstV 15 q1do, BoAstV 15 q2do (Technical Appendix Table 3 ), and oligo(dT), viral RNA was reverse transcribed with ThermoScript Reverse Transcriptase (Life Technologies).
Using different combinations of primers recognizing sequences scattered over the whole genome length of BoAstV-CH15, binding on both strands of the cDNA and spaced apart from one another with ~500 nt (the sequence of those primers are available on demand), PCR amplified fragments were directly sequenced in both directions, until the whole genome sequence of the new virus was covered.
Sequence Comparisons and Phylogenetic Analysis
The obtained full-length sequence was compared with full-length sequences of BoAstV-CH15 (8), BoAstV-BH89/14 (9), OvAstV-UK/2013/ewe/lib01454 and OvAstV-UK/2014/lamb/lib01455 (10), and 2 ovine astrovirus strains that were detected in feces samples of sheep (11, 12) (Technical Appendix Table 1 and Technical Appendix Figure 2 ), using the alignment function of the Geneious software Version 9.1.5 (Biomatters). The phylogenetic tree was constructed from amino acid sequences of the astrovirus capsid proteins by maximumlikelihood using the PHYML plug-in in Geneious with 100 bootstraps.
RT-PCR Screening
Forty-seven brain homogenates of sheep diagnosed with nonsuppurative encephalitis, which were available in our archives from another study (1) , were tested by RT-PCR with primers BoAstV CH15 3fo and BoAstV CH15 3do (8) (Technical Appendix Table 2 ) using the OneTaq One-Step RT-PCR Kit (New England Biolabs), with the alternative protocol described by the manufacturer. Cycling conditions were as follows: 48°C for 15 min, 94°C for 1 min, 40 cycles of 94°C for 15 sec, 52°C for 30 sec and 68°C for 45 sec, and 68°C for 5 min.
Antibody Production
The methods used to obtain antibodies were the same as those we described previously for another bovine astrovirus, BoAstV-CH13 (13) . Briefly, rabbits were immunized with recombinant viral proteins expressed in bacteria and the resulting hyperimmune serum samples were collected and affinity purified. Only diverging elements will be mentioned here. First, because structural proteins are usually produced in greater amounts than nonstructural ones during viral replication, we chose only 2 regions on the corresponding putative open reading frame (ORF), ORF2, similar to ORF2-con and ORF2-var described in the previous study. CH15-ORF2-con corresponds to the conserved region, and N-terminal part of protein Vp90, CH15-ORF2-var to a more variable, more C-terminally located part of this protein (14,15) (Technical Appendix Figure 1 ). Reverse transcription was performed with oligo(dT). The primers subsequently used to amplify the regions of interest were the following: CH15O2c NheI F and CH15O2c BamHI R for the CH15-ORF2-con region and CH15O2v NheI F and CH15O2v
BamHI R for CH15-ORF2-var (Technical Appendix Table 3 ). Lysis of transformed bacteria was performed using 1 mg/l Lysozyme from chicken egg white (Sigma Aldrich), and buffers used for protein purification consisted in PBS with 1 M urea, the concentration of imidazole used in the binding/washing buffer being 10 mM and 20 mM, respectively. One rabbit was injected subcutaneously with 50-200 µg of each antigen contained in SDS-PAGE gel pieces (LowDose Antiserum protocol).
Immunohistochemistry
For both antisera, a simple screening with 3 different antigen retrieval methods (microwave heating in citrate buffer at pH 6 and pH 9, proteinase K treatment) and dilutions (1:20, 1:50, 1:100) was sufficient to determine the best performing parameters, which were microwave heating in citrate buffer at pH 6 and 1:50 dilution of the primary antibody, the protocol being otherwise the same as the one described in another of our studies (13 T  T  A  A  T  48  P  S  P  P  S  50  l  l  F  F  l  52  A  A  T  T  A  54  F  F  S  S  F  55  V  V  I  I  V  164  V  V  A  A  V  185  I  T  T  T  I  302  S  F  S  S  S  400  T  T  A  A  T  413  C  Y  Y  Y  Y  430  T  T  A  A  T  438  A  A  K  K  A  440  V  V  M  M  V  448  T  T  G  G  T  449  S  S  P  P  S  451  I  T  T  T  T  460  G  G  S  S  G  465  V  V  I  I  V  469  Y  Y  F  F  Y  516  A  A  S  S  A  518  T  T  S  S  T  524  V  V  I  I  V  531  V  V  I  I  V  554  N  N  D  N  N  555  R  R  Q  Q  R  563  E  E  D  D  E  564  T  T  P  P  T  565  S  S  A  A  S  575  M  M  l  l  M  579  Y  Y  l  l  Y  580  G  G  N  N  G  582  T  T  A  A  T  588  I  I  V  V  I  590  V  V  F  F  V  596  I  I  F  F  I 
